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TABLE 3.--Free-air reszJkznt winds (meters per second) baaed on {lot baUoon observations made near '7 a. m. (E. S. T.) during J,uly, f930- 
Eontinued 
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TABLE 4.-Observations by means of kifes, captive an.d limited-height 
sounding balloons during J u l y ,  19SO 
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In addition to the above there were approximately 125 pilot balloon obwvstions made 

daily at 55 Weather Bureau stations in the United States. 

WEATHER IN THE UNITED STATES 
THE WEATHER ELEMENTS 

By H. C. HUNTER 

G E N E R A L  S U M M A R Y  

July was one, of t,lie hotstest ninnt8hs in t8he, hist,ory of 
the Weather Bureau, also one. of the, driest summer months 
Only small portions of the country had eit,he.r more, rain 
or lower average temperntiire t'lian the mean of other 
Julys. The dryness was inte,nse mainly in t,hose, enst- 
central and south-central district's w1iic.h were sorely in 
nee.d of moisture when the mont,h began, but otther dis- 
tricts, especially to northward and we,stward, received 
very little rainfall in July. The heat was felt widely for 
c>onsiderable periods of time, and high marks ocmrred at  
great numbers of stations. In  the hlissouri Valley every 
first-order station recorde,d 100' or higher; in the upper 
Mississippi Valley, 9 out of 15; in the Ohio Valley and 
Tennessee, 14 out of 16; in the east Gulf area, 9 out of 
12; and in the Middle Atlantic States, 11 out of 15. 

T E M P E R A T U R E  

The first half was mainly warmer than normal, save in 
the Lake region and the Northeastern States and in por- 
tions of the Southwest. Unusual heat prevailed in the 
Plains and the northern Rocky Mountain region, also 
after the 5th in the central valleys and most of the South- 
east. 
&iThe final half was n period of rccord-breaking heat in 
many northerii and iiiiddle portions east of the Rocky 
Mountains, but in the southern portion and the far West 
the temperatures usually averaged about normal. 

For July as a whole the temperature averaged above 
normal in nearly all sections, only five States of the far 

West, in addition to New Tork and New En land, finding 
the month of but norma! tempe,rature or s!fi htly lower. 

East Gulf States northwestwa,rd t.0 the middle and 
northern Plains the month averaged 4' to 7 O  hotter than 
normal. I t  was among the hotstest e,vcr recorded from 
.the. northern and niiddle Plains sout,heastward to the 
southern Middle At,la.nt,ic St,at,es and the South Atlantic 
and East, Gulf Stat,es, though stat,ions close to the sea- 
coast usually found it from l' to 4' less hot than the 
hottest month of pre.vious record. 

At Litt,le Rock, Ark., the month was 1.4' hotter than 
any previous month in a 50-year re.cord; a t  Tampa, Fla., 
the month was 0.5' hotter than any previous July in a 
40-year record, though failing to equal August, 1924; at  
Chat,tanooga, Tenn., t,he month was warmer than any 
August or any previous July in a record of 51 years, 
though not quite so hot as Sept)enibe,r, 1925; and a t  
Atlantic City, N. J., the month was exceeded by but two 
previous months in a record of 56 years. At Washington, 
D. C., the month was the hottest in almost 60 years, save 
July, 1572, which slightly exceeded it, and Julys of 1876 
and 1587, which practically equaled it. Numerous places 
with records for 20 to 40 years found no other month so 
hot. 

From Pennsylvania northeastward and in the Lake 
region the July average was not extraordinary, and this 
was the case over niuc,h of the Southwest and the far 
West, save near the southern California c,oa.st. 
b;Reniarliably high temperatures were experienced dur- 
ing several periods of the month. The highe,st marks in 
portions of the northern Plains and in much of the South- 
east occurred about the 12th. In  the southern portion 
of the Lake region, the Middle Atlantic States and much 
of the Ohio Valley the top marks were noted about the 

Generally from the interior portions of the R fiddle and 
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20th. The last week of July brought the highest readings 
to most of the middle Plains a.nd 6he ce,ntral valleys. 

About 10 stations, wit,li re.cords exeeding 50 years, 
attained new high temperature, records during the month, 
and a Isrge number of places with shorter records. 

Passing to sections where t,he temperatures were not so 
noteworthy, it is found that the Northeast and the 
northern portion of the Lake region scored their highest 
marks of the month about the 19th to 21st, but the far 
Western States on various dates. 

The lowest readings of July occwred early in the inonth 
at  very m m y  stations, particularly in the Southwest a.nd 
the Southeast, but about the 14th to 17th a t  most places 
from the middle and northern Plains eastward to the 
Atlant,ic coast. 

P R E C I P I T A T I O N  

The rainfall WRS poorly distributed over the count,ry, 
a.nd such amounts as did fall were not well distributed 
through the month. The country as a whole has seldom 
received le,ss rain in a summer month. 

The first half of the nionth usually was not marked by 
so sc,anty rainfall as the second half, and of the first half 
the opening week was generally the time of more plentiful 
rains. However, the latter half brought as muc.h rain 
as t,he first half, or even more, to some portions of the 
Plains and the far Southwest, and notably to most of the 
East Gulf and South Atlantic States. From Alabama 
and northern Florida to South Carolina there usually 
were liberal rains about the 17th, and again during the 
period from the 23d to the 29th. 

The aggregate July rainfall was less than normal in all 
sections of the country except some small areas along the 
Atlantic coast or in the Lake region, and from Wyoming 
and southeaste,rn Idaho southward to the central parts 
of Arizona and New Mexico. Portions of this la.&-nnnied 
region received more than twice as much rain as the 
average quantities of previous July records. 

In  the man regions where the rainfall was less t'han 

of the normal. Of the east-central, central, south-central, 
and southwestern sections large portions measured only 
from 25 to 50 per cent of the normal, while a number of 
areas in the central and lower Mississippi Valley and the 
Red River Valley received less than 5 per cent. Prac- 
tically all of the Pacific States received no precipitation 
at  all during the month, but a great part of this area 
normally is without rain in July. 

Considering those districts which had entered July 
with severe need of rains, it is found that the scarcity 
of rainfall during July was very marked over the Ohio 
and the middle and lower Mississippi Valleys, also over 
much of eastern and north-central Texas and most of 
the Dakotas and westem Minnesota. Likewise the 
interior area of the Middle Atlantic States from central 
Pennsylvania southward continued excee,dingly dry. 

Marked shortages occurred in July in niany districts 
which canie to the end of June with moderate or ample 

norma.1, severa s stand out as having but a small percentage 

soil moisture, namely-southern Michigan and adjacent 
portions of Ohio and Iadiann, pmcticdly all parts of 
Missouri, Illinois, Iowa, and Minnesota which had fared 
well before July, western arid northem Wisconsin, and 
the central plains. 

Over a considerable port8ion of the drought-stricken 
area there had been scanty precipitation during all 
months or almost all since 1930 began, or even from the 
late months of 1939. This had resulted in deficient sup- 
plies of ground mater and in scanty stremi flow. 

The most severe drought conditions in the normally 
wetter part of the country were to  be found in a. very 
large portion of the Ohio River drninege area and in 
most of the area within 150 miles of the: lower course of 
the hlississippi River. Here both June and July failed 
to bring as much as half of t'he nornial rainfall; and in 
large portions of the areas specified the situation was 
considerably worse than even this implies. Less than one- 
third of t,he combined normal amount for June and July 
was received in southern Illinois, sout,lieastern Missouri, 
western Tennessee, nortliosstern, central, and southern 
Arkansas, northern and contrd Mississippi, northern and 
southwestern Louisiann, and muc.h of eastern Texas. 

Among well-known stat#ioi).s of thn ttfflictecl area, these 
cases are cited: Cairo, Ill., recnived in June and July 
togetlirr but 1.63 inches; R.lmil)liis, Tenn., 0.33 inch; 
Little Rock, Ark., 0.13 inch ; Vicksburg, Miss., 0.7 I inch; 
Sllreveport, La., 0.97 inch; and Cfalveston, Tcs., 0.32 inch. 

SUNSHINE A N D  R E L A T I V E  H U M I D I T Y  

The inonth brought considerably more clear weather 
than usual over a great portion of the country. The 
amount of sunshine was particularly large in the Ohio 
and Mississippi Valleys and the Plains States, but was 
somewhat great,er than usual in July in substantially 
all of the Atlantic States. 

The relative humidity, as generally happens, was 
deficient in most States where the sunshine was more 
t,han USUAI, so tlint nearly the entire country showed a 
lower percentage of humidity than the average of pre- 
vious Julys. From the upper Ohio Valley and the 
southern Appalac.hian region westward and northwest- 
ward to the western plains the deficiency was 15 per 
cent or more and in parts of the cent'ral valleys and the 
Oznrk region the deficienc.ies were more than 20 per cent. 

The month showed somewhat greater relative huinidity 
than normal over most of t,he southern Rocky Mountain 
and Plateau regions, and likewise in northeastern New 
YorB and nortliern New England. 

The remarkably low humidity in the area where tem- 
peratures were so high made the situation worse for 
crops than it would otherwise have been; and the loss 
of moisture severely affected crops in all but the very 
few small areas where substantial showers occurred to pro- 
vide new supplies of moisture to plants. However, for 
men and aninials the low humidity made the suffering 
from heat 1css intense. 


